Theiler's virus infection induces the expression of cyclooxygenase-2 in murine astrocytes: inhibition by the anti-inflammatory cytokines interleukin-4 and interleukin-10.
Theiler's murine encephalomyelitis virus (TMEV) causes an acute encephalomyelitis followed by a persistent infection of the central nervous system (CNS) resulting in a chronic inflammation and axonal demyelination in susceptible strains of mice. The pathogenesis of TMEV-induced demyelinating disease remains unknown, but infection of brain glial cells is a critical factor for virus persistence in the CNS. In the present study we investigated the effects of the anti-inflammatory cytokines interleukin-4 (IL-4) and interleukin-10 (IL-10) on the production of inflammatory mediators, such as prostaglandins, after infection of primary astroglial SJL/J murine cultures with TMEV. This infection resulted in a time-dependent transcription of the gene encoding cyclooxygenase-2 (COX-2) and an increased production of prostaglandin E2 (PGE(2)). Both, IL-4 but mainly, IL-10 (1 and 10 ng/ml) decreased the TMEV-induced expression of COX-2 as well as the synthesis of PGE(2). Interestingly, treatment with IL-10 completely abrogated COX-2 induction. The molecular mechanisms involved in the regulation of COX-2 expression by TMEV are unknown, but the effects of anti-inflammatory cytokines may involve the inhibition of the transcription factor nuclear factor B activity and lead to strategies capable of interrupting the inflammatory cascade triggered by TMEV in brain glial cells.